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Mt£ti£ 0 r7>7">-tj-c 2 1 <7>«fi, ^7>K^^£*l, r?>r y >+hC2 
2, C2 30«(:ii37n7 7,5 3, ?5 4 7^1£|£$;ix& 0 fit, ^(D&ti 

mfrhm i ttt^m^mEtv ou ti anu* t tz, mi m^m^i o u 1 1 

[0 0 4 1 ] 

^o^^cg iij, ^D^ifciki:, mmm&vc ct, mim 

tiWMMKV o u t 1 tfXtjZft, M 5 (■'tf £ ti%> X -9 ^^iLtv^il 
4 y * 0 l~^4 Z&jj-f&o m 1 * n y ^ ^ l tm2 ?u v ? j> 2 fi> 

Sfcffi^a ^-c& 19, ^> K«fiv gndtn aj7jm^mj±v 0 u t 
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Q2 1, Q2 3co^- MH*t*S£tu i2^7^2l±, MfiWMOS h 
[0 0 4 2] 

H3 ^ n -y ? <f> 3 £fjl4 9 n y ? ^ 4 ii, ^lifJiiKOIffl^D-^ 
•e* o > f^y KWftV g n d ttllEV c c t <DfflX~mt1-2>o m3?uy 
?f31>K «Sttl03>fnC 2 2^M^W^n > 14^^^^ 
> «@<7)3>f>tC2 3(7)«i:t|^^o ^<7)^3. 
3 , ^4 eoigipg ( V c c - V g n d ) ^\ ^ -V - "/jl- y V <7>#JE«JE 

[0 0 4 3] 

-<7)Hl ^-v#>7°[llj&CHP lfli, i2ttlM?StEVo u t 2t&*A 

1 t±J7^m^«EEV outlli, Vout2+VccX2^^ 0 
[0 0 4 4] 

i6S^l7li, $ 2 * - v *° > CUP 2 <om&&JBL&*V>1bft&Lm 
m~?$>2>o 06 Hi3V>T, PIMO S h 9 >y7, ^ Q 3 1 ~Q 3 4* f i£^I^S« 

Q3 1-Q3 4<DXJ3tm®l^ asT^C 3 1-C3 4 <7>— *i&o 
3>t-*>-9-C 3 1 <7XMfi> KKSMSESfL, 3>f>tC32~C34W 

ffeSSKtiZlffl^ny ? j> 3, #4**tt*&$n* 0 
[0 0 4 5] 

-<7)S2^-v-v^>^IUS&CHP 2^2OTitffVo u t 2 (i, 12 

, 9H 1 ^^-v^>-/IbIKCHP 1 OA#mEE<h LT&#t|S£*L£ 0 
[0 0 4 6] 

*0*ig«£EV c c ^ 2 BiTjf i^E V o u t 2 ^A^l ? *i> WnzTfiZin 

z> x ? zmMLx^&m i-%4 ?uy >? <f> i~^4 ^fotit&o mi9w? 

<f> 1 tm2 jruy ? $ 2 it, *raM<7>-+B ?uy?X-*>*), ^7 * K«{£ V g n 
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d tm2 ai^m^mEEv o u 1 2 t^mx^iti-Zo i^n 7 ^ 1 (4, 

^ii#a<7)MOS f7>y^?Q3 1, Q3 3<DV- htCffijf&$*L, 12^7 
? ?S 2(4, MflOMOS h7>y*X^Q3 2, Q3 MC##&S*U 

[0 0 4 7] 

ttz y m3 ?uy? j> 3 ti4 ^n-y^ j5 4*4, ^(4 ffiMM^Zltg^ n y ? 
■C* >9 , y K«fiV g n d <h*^mi± V ccfc <DfflX^itirZ> 0 |3?D7 
* ^ 3^, f^m#aor7 >x>-9-C 3 2, C3 4 ^«(Ci£|&£ ft, fjl 4 ? n y 
^^4^\ ^tf gc7)3 7f>tC3 3«0fSt:f|^tL^ o dofil3, 
n y ^ 0 3 , ^ 4 <Dm% ( V c c - V g n d ) t) ? , ^ -V - v > 7°^.- 7^ 

[0 0 4 8] 

-co^2^-^-v^>yiUj^CHP2c7)^2ai^mMSJ±Vo u t 2(4. %2 
2/W7TB1, i3^777B24^ibi2 tB^KflfL I o u t 2 ^ATJ (it 

A) 1"^>o J t<7)m2mtJWMi ou t 2 A/fi-^Trt*!! l f-^-v-^yf 

Eli&CHP 1 OA^jm^I inU LTffi77 (sftm) £ft& (I o u t 2 = I i 
n 1) o 

[0 0 4 9] 

ep^, H2^-v-v^>7°iii^chp 2(4, mm*^xw%mwmx\± 

, ^2 tBTj^HEV o u t 2 ?r**OSEEi: It, ^ 1 v*°>-7°®g§C 
HPl^ I2A777B1, H3^<-y7TB2^^(;tB7^-t-^7t:(t'e, m»fE<0 

AtH7j(4(ii:^&v> 0 Hot, ^■¥-> ; ^-^ 0 >7 0 i^)^^c^^^I^^(^<!:^^l&^ 

[0 0 5 0] 

-<7)fil2i^-v* 0 >y@S&CHP 2T*(4, 7E«l±tlJ»t!j^^tf^tL^ 0 |£l 
tB^mffiV O^'JfilSEEi: LTATJ^ft, 1 th^J«ffi V 0 £J£t/LR 2 1, 

R 2 2 T^ffiLT^aimEEV d ^MiT&o — 77, m$Ml±mB b <Dm$MJ± 
Vbg£, Wilt K^> y-7°M7£*ffiIIIlf&^fflv^7TM-r^o Jt^SICP 
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CG2i:Mt4. ^o-^MSCG2fi, JttKSC P frho&tfcmjj-e? u 
[0 0 5 1] 

mmm&v o u 1 2 , & 1 m^m^mav outi, $ ^ K*#WKfis 1 m^m 

EEVO^Jemffitit (15 V) U3fe*EE«l|»$*L*o -«i9C, 5S*ffiiWlttI» 

f^oyj:*icjfif 1 aj^mjiv 0 ^sttv^^ib, np£^'y 77B0 

[0 0 5 2] 

111 8 5. ana 9 i±, f-^-V # >«CHP3 m -e 

0 8Ki5V>T, PIM0Sb7>yX^Q4 1, Q4 2t&WJ^^^^ 
, f<7)A^li:lItffV c c ^M^n^o ItLfj, MOS F7>vX^Q4 
K Q4 2 3>f>fC4h C4 20-Si^$^. ^ > 

f'HC4 1«li, > Kt-SIM^tU 3>7 f >tC4 2^)fSt:(irffi 
^n^^3m$*i-5o fit, OW:fcffi3&»t>» 3 m^J I^IEEV o u t 
3^m^J$tL. i3^t?tl ou t 3ra$tL^ 0 

[0 0 5 3] 

C G3li, 9 n y c 1 kt, *«*JEV cct, # 3 ffi 

*l«IffVo u t 3^XtJ^ti, HI9 1C^$*l^«J:^^^L-Cv^^i ~fjl 
4^ny^ 1-^4 ^m^i--i»o #J±.2.~y h^2^^0T\ W> A 9 u 

v9 </> 4I±, l£ffi£*L&v> 0 |1?D7^ 1 <hfj!2 ? n 7 ? ^ 2 (±, ffiilO 
ZM? Uyf-C&t), 7*7 y Vm&V g n d t % 3 tb^J«^«JEV out3hO 
IWCfg^So i«i l?uy?f Hi, fifl<7)MO S F7>v^^Q4 1 

2 or- h nm^^tL, -eti^co^-y ■ •ty^mm-r^o 

[0 0 5 4] 

i3^n7^^3ti4^D77^4l^ ^l^fflllOlffl^D'^ 

•e*> 0 > y Kmfiv gnd ^m^mmv c c ^mit^fttSo I3^d 7 
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n >y * 0 3, ^4 <7)igipl (V c c - V g n d) ri 5 \ >>\-}f y 

[0 0 5 5] 

1 1 Z i>m% LXUW-fZo 
[0 0 5 6] 

mi WlfrmJEV OriWJDStU I^^tLT^^^n^^tlCOMl -COMn 
a:^'U COMjttBfcO Kf±*5ffi#*JEV4 7&Wni£*L*o — -t^ 
> VmUS EGl-SEGmCIJ, MJRZ fiX^h a * K*tJo L/ift^ff 
-Sf-^fkCTfM m^J«EEV 3 **V/^±H6*JEEV 5 5&Wjp£ *L& 0 
[0 0 5 7] 

3€>tiCOM j fc-fe^r/HlSEGkfcCJ: ^ 5§}R£ tiX^Z Wt&m 
^mm^it. il tti^tffiVO t*f4W**EEV3**v>{ij|6*JEEV5IWO^: 

1EV4 ifMm^mJEV 3*&v>{ifjl6Sl±V 5 WO/h£fc«i£7&*fll]!jP£*L& 
[0 0 5 8] 

^^-Cfi, fM UiTjmJEV 3, i5^1EV4^f4t^i4A'7 7 7i 
6&B3, H 5^-7 7 4 Oftf^m«t^, ^3^^-v* 0 >-7°la]J^CHP 3 

&«jej: 19 < , 75-0^*0^ 1 mtjw.mmi±v outi ^jt^nur 

[0 0 5 9] 
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t<Dm^x^>o z.<Dmtiz>wtinz, mnzn&n&rfi&^x^ izmi folium 
ievo u t n?t, ^i§0^<7) i ? tb^jm^mJEv o u 1 3-e&f5jc-r& 

3tbtim^mi±Vo u t 3 -e&&7t:<s6, i&mzit^Xi&mZ tiho ifz, 

> y°0 P 1 5 , O P 1 6 . O P 1 7 *\ 115, 116, I 1 7f li, 
ct ^1g:V^3m^«MJ±V o u t 3 -etfrfPl" -?-*l£> K «t & 

[0 0 6 0] 

/fU COMjliHO t:iii2 th^SEEV 1 7&*fl]Jni$*i*o — ^ -fe^>h 
ttSEG 1 - SEGmCli, MIRZtLX^&x^^mmiZttlBLtzWfiteflrK 
JBCxm 1 fctl^SEEV 0&&Wifj|3 ffi2jmEEV 2# ? £P#[j£tL£o 
[0 0 6 1 ] 

3^e>tSCOMj fc-fc^* > MISEGk ^ii^£tiTv>;i>$[ H H H ^ 
fjl6«EEV5 fc^ltb^J«JEV0**^{±^3m^SEEV2W^ 

seev i tsii m*sjEvoab*v^±si3aj*m£Ev 2rao/h$^m£t7& ? eiij!jn$ 

[0 0 6 2] 

^i-eii, n i m^mEEv o z&tt-t&m 1 ^ 7 t[uk§b o«nt 

Lt, mi ^V-i? CUP 1 Kj3V>-C\ i2{H^)tSlJ±Vou t 2 

frb V c c X 2 rtftt#JE£-££f| 1 tti*««i*ffiV o u t 1 £ffl^-cv>£ 0 ifc 

> i2^IEVl, ^3ttl^jmEEV2 *5£tk-f&m2s*y yrM&B 1, fjl3 
^•■7 7 7 0ifSB 2 0Kj^«^H, i^mEEfflijmEti: LTH 1 tti^HJEEV 0 
1B:*JE«mEfc LT^2^^-> ? ^>yiIIj^CHP 2 t?&£S-£fc*2 titfjWSi 
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«ffiV o u t 2 Jfflt^v^ 0 
[0 0 6 3] 

z<vm i ihtimmmmv o u t i <t^2 tB^ra*i±v 0 u 1 2 <boMm;±i4 

I^lffV cc02g (VccX2) "C* 0 > C^itffV c c X 2 0$eHI*I^ 
*1^777B0, i2A^77@KBl, H3 "7 r|I]j&B 2 Ol&ffcKi&SS 

[0 0 6 4] 

-ot^i^Mfii, tt\ »$n^>^ i m7jm^mi±v o u t 1 ^2 
th^m^mffiv o u 1 2 r B iotEi:, j tcomzmtiz>mmt<7)m^£z>o -<^m 
sti4, enjo^ti^mEE^\ ^oj;^ k& i tu^m^mffiv 0 u t 1 omz±-c& 
ot*>, ^f&f^oj: -9 izm i tB#mi±v o ^2 th7:m^mj±v o u t 2 f|(7)i 

[0 0 6 5] 

ai7j«^mi±vou t 1 &&^(ifji3 mTjm^mEEv o u 1 3^£>vrLm-r&myrL 

Hout IoutxVccX2, tte&o Z<D$:%;mcom?)ffim& 

[0 0 6 6] 

, H2 ^-v*°>y[|]i&CHP 2 <7)m7JtBJJ^I5tt^tLTv^ n >t->-9-C 2 K 
^Ai"^)^Amv£ I o u t 2 {z-fr&o uyT>*yC 2 «A1"£Sy/i£ I o u t 2 
(4, Sl-T-ir-V'i^yHg&CHP Im^IAHI i n 1 Kfc* (I o u t 2 
= I i n 1 ) o 

[0 0 6 7] 

fct, |2ft-y*°> 701* C H P 2 (4. i§tfr0# £ TSUTift^St? 
{4, f 2 Hi^ 1I1EV o u t 2 ^i$(7)lEi: Lt, # 1 ^*-v#>-/lH|g& 
CHPl^ »2^«;7rBl, # 3 ~7 r B 2 4 ^KtBTjl"* filfeifc&o 
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[0 0 6 8] 

£ CO «t 9 Kf| 2 ^ -v - v # y -fWfo C H P 2 Otb^lBO K«EA1-* WiK**, 0 1 
[0 0 6 9] 

SJEiiiplUA 1 ^frffi&ifiSIR 0 ~R 4f1!-(7)l^iSli, |£*<7)£0 
[0 0 7 0] 

-f&ZtrfX^&o 
[0 0 7 1 ] 

ifz, &±<DlSlffl-ete, &2'*>y7T®&B lRXfm3'*v7 7m&B2<DM 

mmmommt Lxm 1 mtimm v o ltv^^; £*ucftx.r# 1 m^j 

tilEV o u t 1 OTLt^v^ Z\<DWfklzl^ mi K*5V>T\ fib»-C^ 
fi") &&Mf»J& tc^Mi- * - t K * & o 
[0 0 7 2] 

«ffiV o u t 2 ttzi&m 1 HiAlilffV o u t 1 TOLt^^o 
[0 0 7 3] 

ttz, *nwc*±, mim^«i±vo~^5aitimffiV4, *mmi± (i6i 

[0 0 7 4] 
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[0 0 7 5] 

•a H B H ^^MIIH»!jffl«^«(i. 1MEEV c c «t 0 1 ttt;&*«!«fl= V 

o u t 1 $:f4t^iiraMCHP 1 <h, fulfill 1 ffi^J«iR*EEV o u 
t 1 i:io'^T, COS 1 th^m^WffiV out lJ:t)/h$<> io0^/h$ < 
&&f£l*?£imJ±V0 r, f&2 3£zg«ffiV 1 r, S3*mSEEV2 r, i4i« 
SEEV3r, l5IitEV4r, $ 6 «JE V 5 fc 

, Hfffissi^msEEvo r^A^j^tL, $ i mtims. v o zmtj-t-zm 1 ^ 7 

7@I^B 0 fc, mie^2Si¥m/±V l r^ATjSft, $2 m^«BEV 1 srtu^-t- 
^|2^7 7 7@Wli:, HufSS3*m«BEV2 r^A2j£*t> fj!3m7jmJ± 
V2 Zmjj-r2>m3^v y T0S&B 2 fc, mffS^4^mmi±V3 r^A7j$:ft., 
i4 tiiTjmffiV 3 *mt)i-Z>m4 "7 t[HS&B 3 fc, fulfil 5 S^ffiV 4 r 

H B H ^^fiiEt!jffl«^s^i3v^-c, Huiem^msv c c ^#EL-ciuie0 3 m 
7j«ev 2 ct ^fi<frie^4 thTjmmv 3 «t ^m^^mj±im^mf±mm^^^m 

2 ititjn>mMJ±V o u t 2 £fch7J-f &tfS2*J±^m0if&CHP 2 , 

EVc c^ffLt, |trlSS3m7J«l±V2 J: ^f&< HtjfE^4m^m/±V3 <fc«9 

iS6^msmtjMMn&w o u t 3 ^m7ji-^>^3«i±^miiii^cHP 3 

iKTSe* 1 se«[hj?sc h p 1 (±, itriss 2 tti7j«mi±v o u 1 2 **a*« 
«ag«EEv o u t 1 fctb^j-j-a 4>o-e*»K 

HuffiS 1 ^ r IHSSB 0 {±, fulfill 1 W**«*JEV o u t 1 K2£o*v>-cl& 
ffcU fulfill 2 ^> y rdlg&B 1 fi. fulfil 1 ffi**ig«EEV out 1 i> L < (± 

«ne#iai*mffivofcfriE*2m*«iSKffivo u 1 2 ^k^o^-cim^l 

, fuffig§3/^ "7 t[I]I&B 2 (£, fulfil 2 ffi*maS(mJEEV o u t 2 t:3So*v>tit 
ffcU Bul2^4/s-y 3 «\ iffiiStt 3 ihtsmWMS. V o u t 3 Srl&ffcW 

ffiifcU iE^5^''7 7 7lHS&B4(i, HtrfB03ttl^m?if«mJEV o u t 3 fctfrtB 

^ 6 mj± v 5 1 £ s&ftftiB £ -r h o 
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[0 0 7 6] 

ttz, $iA*-y7 7iiKBoii, »i m^j«iB«jEEVo u t i tm lfcums. 

t» i ta^mmv o £atj u iimos 
m i t^7>7°op 1 1 m-t&o 

[0 0 7 7] 

»2Ay7 7HBB 1 (±, » 1 ffi*««i*EEV o utHKliiia 
TjmffiVO t$2lilMiitffiVo u t 2Mi:, ^2MOS f7>yX^Q 1 2 

V l*mjj-t&b£i>iz, f2i$lffiVl r til2tti7jmEV 1 £A7JU f£ 
2M0Sh7>y^^Ql 2^O«(|«Hg-^«:tti^i-*Sl2^^r>y0P 1 2 
, ^2*iHSEV 1 r i:i2tfJM)±V 1 £A7JU i3M0Sfy>yX^Q 

1 3^<7>mmm^rt:ma-f&m3 t^rvrop 1 3 <h£wr £0 

[0 0 7 8] 

i3A7 7rii&B2li, *3m**aV2 tH2W**«f*JBEVo u 
t 2falC^4MOS ^7>y7^Ql 4 £t£tt & £ * K> i3lilEV2 r 
i^3tb7jmi±V2 4-A7JL, I4MOS h:/>v**Q 1 4 ^.<D%\\mm j %*& 
*t^i4t^7>7*0P 1 4 £-^-T£o 
[0 0 7 9] 

ifc, ^4a*7 "7 rdJj&B 3 fi, S3 m^m^«EEV o u t 3 t% 4 &Jjm.J± 
V3f B 1t:i5M0Sf7>y7^Ql 5 £f£l7& £ t & ^4S$1EV3 r 
tfjl4 mTjSJiV 3 £A7JU §5MOS h7>y7^Q 1 5 ^>IW»>fa4§-£ffi 

[0 0 8 0] 

ifc, 15^7 4(i. H3ffi^m?Jg«EEV o u t 3 £&6mffiV 5 

i6M0Sf7>y7^Ql 6MI7 h7>y7^Q 1 7 fcEyijKSMfc 
U -eoE?iJ»ittjS^?>«P5m**£EV4*tfi*i- < 6fci:<>tc, H5*iHmj±V 
4 r h^5l±17jm£EV 4 £ A7J U i6MOS hyVy^^Ql 6 ^<7>^|^lJf|l^g-^ 
£a^7J-<i-&|jl 6 > -7°0 P 1 6 m5mmmJ±V4 r tf&5ffi;*J*JEV4 
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£A7JU f 7MOS h7>y^^Ql 7 -^MfHf -t * Uit)-fZ> % 7 t^T > 
7'0P1 7 ££^1" &o 
[0 0 8 1] 
[»3<7>^] 

[0 0 8 2] 

s& imi^^-v^yy°mm ^AMEtL«i, *-*>&i*jEEaafciin» 
imjE^i&@j®^gt#s-r &o ii2mj±^misi?§t*<7>ffl£f;mt a,£* 

[0 0 8 3] 

[ms^ffi^^ra] 
[mi] 

[El 2] 

1 ~i3A 7 y rdJj&B 0-B2 OflMtBo 

[03] 

*HWi:fflv^i4, f5^77rIBB3, B 4 <a«U£Blo 
[13 4] 
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w^cffli/^ i i f t - y *° > c h p i <Dm$Lm 

[05] 

m i * * - v*° y rmm chpi oib^i^iUo 

[El 6] 

Cfflv^i2ft-y*°>7 , |l|^CHP2 OfllJS El 
[07] 

m 2 -v - > -/igj&c h p 2 <DMftmmm 0 

[0 8] 

tcffl v» * m 3 f - -v - v ; # y -7° m& c h p 3 <DMf&m, 

[i9] 

m 3 - v ! tf y -7°m& C H P 3 OtfrfiOft^ Ho 

[iio] 
[miu 

[ft^f^] 

LCD ^H H B ^^a 

CHPI m 1 ^- J r-v^>-7°IHS& 

chp2 m2^-^-v7$y~7°m$& 

C H P 3 ^ 3 * - v y -fm^ 

ci, c 2 , c 3 m% n 

A 1 «/±if i|s3y 

R0-R4, R21, R22 ^j±J£^f| 
B0-B4 /s y 7 T [H{& 

v c c mmmj± 

elk ^ n y tm^- 

vouti-vout3 ^ i -^3 &t)mmmj± 

V0r-V4r Hi ~H 5 ^iHmEE 
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OP1 1-OP1 7 m\-%y7*^Ty-f 
Q11-Q42 MOSf7>yX^ 
11-117 fcn%LM 
CG1-CG3 ?u-y? 

<f> 1 — <f 4 ?U y ? 

C P Jt«S 
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[IH5] 



«>1 



Voutl — 
Vgnd 



CP2 



Voutl - 
Vgnd 



0>3 



Vcc 

Vgnd 



04 



Vcc 
Vgnd 
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